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ERRATUM IN THE SMITHSONIAN METEOROLOGICAL TABLES: TEMPERATURE COR- 
RECTION FACTOR IN THE HYPSOMETRIC FORMULA (ENGLISH MEASURES) 

By V. E. JAKL 
[Weather Bureau Airport Station, Chicago, Ill.] 

The introduction to the Smithsonian Meteorological 
Tables, in dealing with the determination of heights by 
the barometer, using English measures, contains an 
erroneous mathematical transformation of the air-tem- 
perature term in the hypsometric formula, and hence 
the values for the temperature correction which are 
computed on the basis of this transformation are corre- 
spondingly discrepant to a slight degree. This error 
requires one of the tables, viz table 52 of the fourth and 
fifth editions, to be modified. To be specific, the tables 
in question contain the following statement (e. g., see 
p. xlii of the fourth edition, 1918, or p. Avii of the fifth 
clition, 1931): 
In order to make the temperature correction as small a8 possible 

for average air temperatures, 50’ F. will be taken as the tempera- 
ture at which the correction factor is zero. This is accomplished 
by the following transformation: 
i+o.  002039(e-32~) = [i+o. oo2039(e-50°)1 p+o. 0010195x36~1. 
As may be easily verified, this is not an identity except 
when the mean temperature of the air column, 8, is equal 
to 50’ F. The correct. transformation is: 
i+o.  002039(e-32~) 

=[1+0. 001967(8-50’)] [1+0. O010195X36°]. 
This identity may be established by the following pro- 
cedure: 

Let a=O. 002039; then 
i+a(e-32)= 1+a(e-50)+ lga= (1+18a)+a(e-50). 

Let a be a number such that 
a=- a .  

1 - 18a’ 
that is 

a= (1 + 18a)a. 
Substitute this value of a in the coefficient of (8-50), 
whence we obtain 

l+a(8-32)= (1 +18a)+ (1 +18a)a(8-50) 
=[1+18a][l +a(8-50)]. 

Substituting numerical values, we get 

and these, when inserted in the expression last obtained, 
give the correct transformation as set forth above. 

We may arrive a t  the same result by considering the 
steps leading to the hypsometric formula. Taking note 
of two facts: (1) That according to the gas laws, the 
thermal coefficient of expansion of air is equal to  the 
reciprocal of the absolute temperature a t  whch density 
(or volume) is regarded as standard, and (2) that the 
thermal coeffic,ient of expansion of air which must be 
used in the temperature correction factor of the hyp- 
sometric formula should have a value appropriate to the 
temperature adopted for the (standard) density employed 
in the “barometric constant”, it follows that if the 
(standard) densities employed in the “barometiic con- 
stant” are based on the temperatures 32’ F. or 50’ F., 
re,spectively, the appropriate corresponding thermal 
coefficients of expansion of air are 

1 
49 1 

1 
509 

a=-=O. 002039, very nearly, or 

a=-=O. 001967, very nearly, 

respectively, since 491’ and 509’ are the absolute tem- 
peratures on the Fahrenheit scale equivalent to 32’ and 
50’ F., respectively. 

In  the Smithsonian Meteorological Tables, the “baro- 
metric const,ant” for English measures is based on a tem- 
perature of 50” F. (see table 51 of the fourth and fifth 
editions), hence the latter coefficient is the appropriate 
one for the te,mperature correction factor. 

In  view of the above considerations, table 52 of the 
fourth and fifth editions of the tables in question, viz, 
Determination of Heights By The Barometer, English 
Measures, Term for Temperature: 0.002039 (8-5o0)Z, 
should be modified to conform to the correct tempera- 
ture term for these tables, viz 0. 001967(8-5O0)Z. The 
following table, which was computed in the Aerological 
Division a t  the Central Office of the Weather Bureau, 
represents the result of applying the latter form of the 
correction: 

002039 = O .  001967, ff a=- = 
1+18a l + O .  0367 
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TABLE .i2,-Determination of heights by the barometer, Englieh 
measures 

Term lor Temperature .  0 00196i (0 -50') Z. 

For temper t t u r r s { ~ ~ ~ ~ ~  $: ::)the values are to 

0 0 
102 98 m I87 
306 295 
408 3Y3 

TABLE .i2.-Deternidnalion of heights by the barometer, English 
measures-Coiit inued 

Term for Temperature:  0.001967 (e -50") Z. 

For t e m p e r a t u r e s { ~ ~ ~ ~ $  g: ::)the values me  to be subtracted Yded 
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The differences between the original table 53 and the 
modified table herein are exemplified by the following 
thbulation for 2=5,000 feet: 

The diffemnces are thus obviously not very great under 
average conditions. 


